タコウシキ ノ キョクショ ゼータ カンスウ ニ ツイテ ホケイ ケイシキ ト Lカンスウ ノ ケンキュウ by 佐藤, 文広
Title多項式の局所ゼータ関数について(保型形式とL函数の研究)
Author(s)佐藤, 文広









$K$ $0$ , $O=O_{K}$ , ,
$q=N(\mathfrak{P})=\#(O/\mathfrak{P})$ . $S(K^{n})$ $K^{n}$ (Schwartz-
Bruhat ) . K- $n$ $f(x)=f(x_{1}, -- x_{n})\in K[x_{1}, \ldots, x_{n}]$
$Z_{f}( \Phi;s)=\int_{K^{n}\backslash \{f(x)=0\}}|f(x)|\Phi(x)|dx|$ $(\Phi\in S(K^{n}))$
. , $|dx|$ $K^{n}$ $O^{n}$ 1 Haar .





, , $J$ .Denef ,
$([D1])$ S\’eminaire BourbaJd , .









. , $P_{f}(\Phi;T)\in C[T^{\pm 1}],$ $N:,$ $\nu;\in Z$ , $f$ $\Phi$
.
, J.Igusa [I1] . ,
I.N.Bernstein-S.I.Gelfand [BG], M.F.Atiyah [A] . [BG] ,
.
$[\ulcorner_{L\backslash }$ $1.2]$ $f\in 1\supset[X_{1}, \ldots, x_{n}]$
$N_{m}=\#\{x\in O^{n}mod \mathfrak{P}^{m}|f(x)\equiv 0$ $(mod \mathfrak{P}^{m})\}$
. , $P(T)= \sum_{m=0}^{\infty}N_{m}T^{m}$ $T$ .
Borevich-Shafarevich ([BS] p.57, 9)
, $P(T)$ $Z_{f}(s)$
$P(q^{-(*+n)})= \frac{1-q^{-*}Z_{f}(s)}{1-q^{-}}$
, 1 J.Igusa .
\S 2 Denef
J.Igusa , Denef . Denef
, .
$U\subset K^{n},$ $U$ $g(x),$ $h(x)$ , $m$ , $\{x\in U|g(x)=0\}$,





[ 2.1] $K^{n}$ $S$ ,
“ $x\in S$ , $U$ , $U\cap S$ , o I, II, III
, , , ”
93
semianalytic .
2.2] $K^{n}$ $S$ , $K^{m+n}$ semianalytic $\tilde{S}$
$S=pr(\tilde{S})$ , $pr:K^{m+}’arrow K$“ (projection)
subanalytic .
2.3] $f$ : $K^{n}arrow K$ , $K^{n}xK$ subanalytic
subanalytic .




Denef [D2] , $p$ .
, $p$ , ,
, subanalytic ( \langle semialgebraic)
, Denef (cf. [I2], [S]). [$B\ddot{o}$Sa] , Denef
.
Denef , 2 .
$\sqrt{}$fl 2.5] (J.Denef and Van den Dries [DVD]) $f(x_{1}, \ldots, x_{n})$ $O^{n}$ \Re
,
$A_{m}=\#[\{x\in O^{n}|f(x)=0\}mod \mathfrak{P}^{m}]$
. , $\sum_{m=0}^{\infty}A_{m}T^{m}$ , $T$ .
$[\ulcorner c\backslash$ $2.6]$ (Du Sautoy [DS]) $G$ $p$ Lie ,
$C_{m}=\#$ {$H\subset G|H=open$ compact subgroup of index $p^{m}$ }
. , $\sum_{1}^{\infty_{\iota=0}}$ O $T^{m}$ , $T$ .
$r$
\S 3 $b-$
$K$ $0$ , $f(x)=f(x_{1}, \ldots, x_{n})$ K- . ,
I.N.Bernstein , $x_{1},$ $\ldots,$ $x$. $s$
94
$P(x, s, \partial_{x})\in K[x_{1}, \ldots, x_{n}, s, \partial_{x_{1}}, \ldots, \partial_{x_{n}}]$ $s$ $b(s)$ ,
(3.1) $P(x, s,\partial_{x})f(x)^{+1}=b(s)f(x)^{s}$
. $b(s)$ ,





(3.2) $\int_{\{x\in P^{n}|f(x)>0\}}f(x)^{*}\Phi(x)\dot{d}x=\frac{1}{b(s)}\cdot\int_{\{x\epsilon r\cdot|f(x)>0\}}f(x)^{+1}(P^{\cdot}(x, s,\partial_{x})\Phi)(x)dx$ .
$P^{*}(x, s, \partial_{x})$ $P(x, s, \partial_{x})$ . , $b(s)= \prod_{\lambda}(s+\lambda)$
,
$\frac{1}{\prod_{\lambda}\Gamma(s+\lambda)}\cdot\int_{\{x\in R^{n}|f(x)>0\}}f(x)\Phi(x)dx$
, . , b- $-\lambda$
-\mbox{\boldmath $\lambda$}, $-\lambda-1,$ $-\lambda-2,$ $\ldots$ .




J.Igusa , $K$ ,
$Z_{f}(s)$ explicit , , $Z_{f}(s)$
$s=- \lambda+\frac{2\pi\ell}{10_{ll}}\sqrt{-1}(t\in\frac{1}{N}Z)$ , $-\lambda$





















$(a)=1-p^{-a},$ $(a)+=1+p^{-a}$ (cf. [I5]).
M.Sato-T.Kimura [SK] 29
, K-split form , 29 24 $Z_{f}(s)$
. ([I3], [I5] ). $Z_{f}(s)$ ,
.
$\Lambda^{3}GL(8)$ , $\Lambda^{2}SL(5)\otimes GL(3)$ , $\Lambda^{2}SL(5)\otimes GL(4)$, Spin(10) $\otimes GL(3)$ , Spin(14)$\otimes GL(1)$ .
, .
[ 3.1] $Z_{f}(s)$ , $b(s)$ .
, ,
[ 3.2] $Z_{f}(s)$ , $b(s)$ .
.
3.1 , , .
1. $f(x)$ 2 (Loeser [L1]),




, (3.2) $Z_{f}(s)$ $b(s)$
( ) , . ,
97
, $b(s)$
Lefschetz $C$ . Loeser
[L1] , ,
. Kimura-Sato-Zhu $[I\langle SZ]$ ,
. Loeser [L2] ,
(cf. [K], [V]), (




\langle , [L3] [S] .
\S 4
$K$ $L$ , $O_{L},$ $\mathfrak{P}_{L}$ , . ,
$q_{L}=N(\mathfrak{P}_{L})=\#(O_{L}/\mathfrak{P}_{L})$ . $f(x)\in K[x_{1}, \ldots, x_{n}]$ $L$ ,
$Z_{L}(s)=Z_{f,L}(s)= \int_{0_{t}^{n}\backslash tf(x)=0\}}|f(x)|_{L}^{*}|dx|_{L}$
98
. , $Z_{L}(s)$ , $L$
. Igusa [I4] , .
4.1] $F(u, v)\in \mathbb{Q}(u, v)$ , $L/K$ ,
$Z_{L}(s)=F(q_{L}^{-1},q_{L}^{-})$
, $F(u, v)$ $f(x)$ .
Igusa [I41 , , .




, Denef-Meuser [DM] . ,
.
4.3] $f(x)\in O_{K}[x_{1}, \ldots, x_{n}]$ $fmod \mathfrak{P}_{K}\not\equiv 0$ . $mod \mathfrak{P}_{K}$
good reduction $D_{K}=Proj(K[x_{1}, \ldots,x_{n}|/(f))$ embedded resolution




[ 4.4] 4.3 ,
$\deg Z_{f}(s)=-\deg f$
. , $\deg Z_{f}(s)$ $q^{-}$ ’ .
, $f$ ,
, . 4.3 .
, , $h_{K}^{-1}(D_{K})$
OL/PL- $Z_{L}(s)$ .
, OL/PL- Lefschetz $\ell$
Frobenius , $F(u, v)$
99
, $l$ Poincar\’e , Weil
.
, . , 11 ,
$Z_{f}(s)= \frac{P_{f}(q^{-*})}{\prod_{i}(1-q^{-(N\dot{.}l+\nu_{\backslash })})}$
$(P_{f}(T)\in \mathbb{Q}[T^{\pm 1}],N_{i}, \nu;\in Z)$
. \S 3 ,
. , \S 3 ,
. , $1-q^{-N+\nu}$ $q^{-1},$ $q^{-*}$ (Laurent)
. , ( , \S 3
$P(x, y)$ ), $qrightarrow q^{-1}$
. [I4], [DM] , “functional equation”
, “local functional equation” . ,
.
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